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[ $1$ ] $([3], [12], [16])T$ $A$
(1) $T$ Bishop’s property $(\beta)$ $D$ analytic
funcion $f_{n}(z)$ $D$ $(T-z)f_{n}(z)arrow 0$ $D$ $f_{n}(z)arrow 0$
(2) restriction $T|_{\lambda 4}$ $A$




meas $\sigma(T)=0$ $T$ normal
$A$ quasinilpotent part
[ 2] $T$ $A$ $\lambda\in \mathbb{C}$
$\mathcal{H}_{0}(T-\lambda)=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)$
[ ] $F\subset \mathbb{C}$ glocal spectral subspace
$\mathcal{X}_{T}(F)=$ { $x\in \mathcal{H}|\exists \bm{\mathrm{t}}\mathrm{a}\mathrm{l}\mathrm{y}\mathrm{t}\mathrm{i}\mathrm{c}f(z):(T-z)f(z)=x$ on $\mathbb{C}\backslash F$}
$\mathcal{H}_{0}(T-\lambda)=\mathcal{X}_{T}(\{\lambda\})$
([1] Theorem 2.20)
$T$ $(\beta)$ [10] Proposition 1.2.19 (F)
$\sigma(T|_{\mathcal{X}_{T}(F)})\subset F$
$\mathcal{H}_{0}(T-\lambda)$ 1 $T|_{\mathcal{H}\text{ }(T-X)}$ $A$
$\sigma(T|_{\mathcal{H}\mathrm{o}(T-\lambda)})\subset\{\lambda\}$
1 $T|_{\mathcal{H}_{\text{ }}(T-\lambda)}$ normal
$\sigma(T|_{\mathcal{H}\mathrm{o}(T-\lambda)})=\emptyset$ $\mathcal{H}_{0}(T-\lambda)=\{0\}$ $\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)=\{0\}$
$\backslash \sigma(T|_{\mathcal{H}\mathrm{o}(T-\lambda)})=\{\lambda\}$ $T|_{\mathcal{H}\text{ }(\tau-\lambda)}=\lambda$ | $\mathcal{H}_{0}(T-\lambda)\subset$
$\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)$ $\mathcal{H}_{0}(T-\lambda)=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)$ [ 1
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[ ] $\lambda\neq 0$ $\mathcal{H}_{0}(T-\lambda)=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)\subset \mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)^{*}$
$\lambda\in\sigma(T)\backslash \{0\}$ $\mathcal{H}_{0}(T-\lambda)=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)^{*}$
$\lambda=0$ $\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)\subset \mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)^{*}$ $([16|, [17])$
$(p, k)$-qusihyponormal $T$ ,
$T^{*k}((T^{*}T)^{p}-(TT^{*})^{p})T^{k}\geq 0$
I.H. Kim [8]
$\gamma \mathrm{h}\mathrm{y}\mathrm{p}\mathrm{o}\mathrm{n}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}\mathrm{l}$ $(0<p\leq 1)$ ,
$(T^{*}T)^{p}-(TT^{*})^{\mathrm{p}}\geq 0$
p-quaeihyponormal $(0<p\leq 1)$ ,
$T^{*}((T^{*}T)^{p}-(TT^{*})^{p})T\geq 0$
$(p, k)$-qusihyponormal
[ $3$] $([8][13][14])T$ $(p, k)$-quasihyponormal
(1) ran $T^{h}$ dense




(2) restriction $T|_{\mathcal{M}}$ $(p, k)$-quasihyponormal o
[ 4] $(p, k)$-qusihyponormal $T$ Bishop’s property $(\beta)$
[ ] $D$ analytic function $f_{n}(z)$ $D$ $(T-z)f_{n}(z)arrow 0$
3
$=arrow 0$.
$T_{3}^{k}=0$ $(\beta)$ $f_{n2}(z)arrow 0$
$(T_{1}-z)f_{n1}(z)arrow 0$ – $p\cdot \mathrm{h}\mathrm{y}\mathrm{p}\mathrm{o}\mathrm{n}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}\mathrm{l}$ Y $A$
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1 $(\beta)$ $f_{n1}(z)arrow \mathrm{O}$ $f_{n}(z)arrow 0$
[ ]
[ 5] $T$ $(p, k)$-quasihyponormal $T|_{[\mathrm{r}\mathrm{a}\mathrm{n}T^{k}]}$ \normal
[ran $T^{k}$ ] $T$ reduce
[ ] ran $T^{k}$ dense $T$ P–hyponormal
not dense ([14]) 3





















$==$T2T2*=0 $=0$ [ ]
[ 6] $T$ $(p, k)$-quasihyponormal $T|_{\mathcal{M}}$ injective normal
$\mathcal{M}$ $T$ reduce
[ ] 3 $T$
$T=$ on $\mathcal{H}=\mathcal{M}\oplus \mathcal{M}^{\perp}$
























[ 7] $T$ $(p, k)$-quasihyponormal $\sigma(T)=\{\lambda\}$ $\lambda\neq 0$
$T=\lambda$ $\lambda=0$ $T^{k}=0$
[ ] $T^{k}\mathcal{H}$ dense $T$ rhyPonormal
[2] $\gamma \mathrm{h}\mathrm{y}\mathrm{p}\mathrm{o}\mathrm{n}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}\mathrm{l}$ operator Putnam $T=\lambda$
dense 3
$T=$ on $\mathcal{H}=[\mathrm{r}\bm{\mathrm{t}}T^{k}]\oplus \mathrm{k}\mathrm{e}\mathrm{r}T^{*k}$
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P–hyponormal, $T_{3}^{k}=0$ $\sigma\sigma((TT))=\sigma(T_{1})\cup\{0\}$
$\lambda=0$ $=0$ 5 $T_{2}=0$
$T^{k}==0$
[ ]
$(p, k)$-qusihyponormal quasinilpotent part
[ 8] $T$ $(p, k)$-qusihyponormal
$\mathcal{H}_{0}(T-\lambda)=\{$
$\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)$ if $\lambda\neq 0$ ,
$\mathrm{k}\mathrm{e}\mathrm{r}T^{k}$ if $\lambda=0$
$\lambda\neq 0$ $\mathcal{H}_{0}(T-\lambda)=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)\subset \mathrm{k}\mathrm{e}r(T-\lambda)^{*}$
[ ] 4 $T$ $(\beta)$ [10] $\mathrm{P}.\mathrm{r}$oposition 1.2.19 $\mathcal{H}_{0}(T-\lambda)=$
$\mathcal{X}_{T}(\{\lambda\})$ $\mathcal{H}_{0}(T-\lambda)$ closed $\sigma(T|_{\mathcal{H}_{\text{ }}(T-\lambda)})\subset\{\lambda\}$ $S=T|_{\mathcal{H}\mathrm{o}(T-\lambda)}$
3 $S$ $(p, k)$-quasihyponormal
$\sigma(S)=\sigma(T|_{\mathcal{H}\text{ }(T-\lambda)})=\emptyset$ $\mathcal{H}_{0}(T-\lambda)=\{0\}$ $\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)=$
$\{0\}$
$\sigma(S)=\{\lambda\}$ $\lambda\neq 0$ 7 $S=\lambda$ $\mathcal{H}_{0}(T-\lambda)=$
$\mathrm{k}\mathrm{e}\mathrm{r}(S-\lambda)\subset \mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)$ A $\mathcal{H}_{0}(T-\lambda)=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)$
$\sigma(S)=\{0\}$ 6 $S=\lambda^{k}$ $\mathcal{H}_{0}(T-\lambda)=\mathrm{k}\mathrm{e}\mathrm{r}S^{k}\subset \mathrm{k}\mathrm{e}\mathrm{r}T^{k}$
$\mathcal{H}_{0}(T-\lambda)=\mathrm{k}\mathrm{e}\mathrm{r}T^{k}$
$\lambda\neq 0$ $S=\lambda$ $S$ normal invertible
o $\mathcal{H}_{0}(T-\lambda)$ $T$ reduce $\mathcal{H}_{0}(T-\lambda)=$
$\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)\subset \mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)^{*}$ [ ]
[ ] $\lambda\in\sigma(T)\backslash \{0\}$
$\mathcal{H}_{0}(T-\lambda)=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)^{*}$
$\lambda=0$ $\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)\subset \mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)^{*}$ ([14])
[ 9] $T$ algebraically $(p, k)$-qusihyponormal, $f(z)$
$f(T)$ $(p, k)$-qusihyponormal
$\lambda\in \mathbb{C}$
$\mathcal{H}_{0}(T-\lambda)=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)^{nk}$ ( $n=\deg f$)
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[ ] 4 $f(T)$ $(\beta)$ [10] Theorem 3.3.9 $T$ $(\beta)$
$\mathcal{H}_{0}(T-\lambda)=\mathcal{X}_{T}(\{\lambda\})$ $\mathcal{H}_{0}(T-\lambda)$
$S=T|_{\mathcal{H}_{0}(T-\lambda)}$ 33 $S$ $\sigma(S)\subset\{\lambda\}$
$f(z)-f(\lambda)=a(z-\lambda)^{m}\Pi_{j=1}^{n-m}(z-\lambda_{j})$
$1\leq m\leq n,$ $\lambda\neq\lambda_{j}$ $x\in \mathcal{H}_{0}(T-\lambda)$ 8
$x\in \mathcal{H}_{0}(S-\lambda)=\mathcal{X}_{S}(\{\lambda\})=\mathcal{X}_{f(S)}(\{f(\lambda)\})$
$=\{$
$\mathrm{k}\mathrm{e}\mathrm{r}(f(S)-f(\lambda))$ if $f(\lambda)\neq 0$
$\mathrm{k}\mathrm{e}\mathrm{r}f(S)^{k}$ if $f(\lambda)=0$
$0=(f(S)-f(\lambda))^{k}x=a\Pi_{j}^{n}\text{ ^{}m}(S -\lambda_{j})^{k}(S-\lambda)^{mk_{X}}$
$S-\lambda_{j}$ $(S-\lambda)^{nk}x=0$ [ ]
IH. $\mathrm{J}\bm{\mathrm{m}}\mathrm{n},$ $\mathrm{I}.\mathrm{H}$ . Kim [7] $T^{*}|T|^{2}T\leq T^{*}|T^{2}|T$
Riesz idempotent – quasiclass ($A$ , k)
$T^{*k}(|T^{2}|-|T|^{2})T^{k}\geq 0$
quasinl lpotent paxt [15]
9
[ 10] $T$ quasiclass $(A, k)$
$\mathcal{H}_{0}(T-\lambda)=\{$
$\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)$ if $\lambda\neq 0$ ,
$\mathrm{k}\mathrm{e}\mathrm{r}T^{k+1}$ if $\lambda=0$
$\lambda\neq 0$ $\mathcal{H}_{0}(T-\lambda)=\mathrm{k}\mathrm{r}(T-\lambda)\subset \mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda)^{*}$
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